Frontal osteomyelitis is a rare complication of sinusitis. Common intracranial complications of the frontal osteomyelitis are meningitis, epidural empyema, subdural empyema and brain abscess. We described a case of frontal osteomyelitis with brain abscess caused by Staphylococcus aureus with improve after needle aspiration and antibiotics to brain abscess for eight weeks and for chronic osteomyelitis for four months.
INTRODUCTION
Frontal osteomyelitis (FO) is a rare complication of sinusitis in the antibiotic era 5 . It is described at all ages, but occurs most frequently in teenagers with frontal sinusitis 6 . Intracranial complications of the FO include meningitis, epidural empyema, subdural empyema, brain abscess and cavernous sinus thrombosis 3 . Despite of septic microemboli from the chronic infection can result in brain abscess, the most common form of this rare complication is described by the contiguous focus of infection 1 . Causative organisms are bacteria of chronic sinusitis, including Streptococcus spp., Staphylococcus aureus and anaerobes organisms 6 . We described a case of FO with brain abscess caused by Staphylococcus aureus.
CASE REPORT
A 21-year-old woman was admitted to the hospital in October 2005 with one week of headache and fever. She had a history of recurrent frontal headache and spontaneous drainage of supurative material from frontal sinus region since 1999, but she was never investigated before. Brain computed tomography (CT) scan showed a right frontal hipodense lesion (2.8 cm of diameter) with a dense and well limited wall allowing the diagnostic of brain abscess (Fig. 1) . Because of intense edema around the lesion with herniation, dexametasone was initiated together with metronidazol 1500 mg and ceftriaxone 4000 mg each day. The patient was submitted to total needle aspiration of the lesion without stereotaxy due easy access. The culture of material was positive for meticillin-sensible Staphylococcus aureus. Oxacillin was included to the current antimicrobial treatment. Echocardiography and chest Xray were normal. Blood cultures were negative and erythrocyte sedimentation rate of 43 mm/h. A sinus CT scan showed an inflammatory process in the frontal bone with obliteration of frontal sinus (Fig. 2) . Tc 99m and 67 gallium scintigraphy of frontal bone was consistent with inflammatory activity and osteomyelitis. The patient received an intravenous treatment for eight weeks and completed four months more with clindamycin for chronic osteomyelitis with normal erythrocyte sedimentation rate (10 mm/h). No surgical debridement was needed.
DISCUSSION
In most cases, osteomyelitis of the frontal bone occurs as a complication of sinusitis with eventual sinocutaneous fistula. The main clinical finding is mild headache, sometimes associated with frontal edema and recurrent spontaneous drainage. A subperiosteal abscess and soft tissue swelling may develop resulting in a doughy pitting edema (Pott's puffy tumor) 11 . Osteomyelitis causes an insufficiency of vascular supply and secondary thrombophlebitis which leads to areas of bony necrosis and progression of infection 13 . Since the thrombophlebitic process also extends posteriorly from the frontal sinus, patients may have concomitant complications, as a brain abscess. Brain abscess is the less common complication of FO, because sinocutaneous fistula formation is an early sign and thus antibiotic treatment is initiated. Sinus CT scan is the method of choice to evaluate frontal sinus and can suggest the diagnosis of FO when osteolysis and osteosclerosis are observed 5 .
Scintigraphy with 99m Tc and 67 Ga scanning helps to confirm the diagnosis, determine the extent of disease and demonstrates the response to antibiotic therapy 11 . Scintigraphy was important in this case to confirm the typical inflammatory aspect. Cultures must always be performed to improve antibiotic therapy. Microbiological diagnosis is possible in less than 50% of cases through culture examination 9 . Fungal cultures must be done for zygomycosis and aspergillosis in immunocompromised patients. The main agents in FO are Streptococcus spp., Staphylococcus aureus and anaerobes organisms, but the literature about this subject is poor with few case reports published. In the reported case, Staphylococcus aureus was isolated from the brain abscess by needle aspiration. The cause of the brain abscess was the FO, which was discovered during the beginning of the investigation. The cause of FO was not found, but acute and chronic frontal sinusitis are the most common causes of FO. There are no data about incidence of FO secondary to sinusitis, neither brain abscess related to FO. Various case reports about Pott's puffy tumor have been published 2, 12, 14, 15 . The Pott's puffy tumor had frontal edema and is associated with subgaleal empyema, which was not reported in this case. The presence of spontaneous drainage by a sinocutaneous fistula probably decreases the chance of a subgaleal empyema formation.
Surgical intervention of the brain abscess is important to decrease pus volume (by needle aspiration) and to identify etiologic agent. The excision of brain abscess is a surgical procedure indicated when the aspiration is insufficient or a strange body is found 10 . Corticosteroids are useful when a risk herniation or compression of important structures is identified. Although 25% of patients with brain abscess have convulsions, prophylaxis with anticonvulsivants is used when the patient have convulsion or alterations in the electroencephalogram. The treatment described by some authors is surgical debridement associated with antibiotics. When associated with osteomyelitis, early antibiotic treatment, before extensive destruction of bone or necrosis when exists, produces the best results and must be administered parenterally for at least six weeks to achieve an acceptable rate of cure. In the absence of any persistent neurologic deficit and in the presence of a normal erythrocyte sedimentation rate, it is reasonable to discontinue systemic therapy after six weeks 4 . The drug of choice for S. aureus osteomyelitis is oxacillin. Second-generation cephalosporin, clindamycin, vancomycin, ciprofloxacin or levofloxacin in combination with rifampicin are also frequently used 7 . To reduce costs, various centers provide parenteral administration of antibiotics on an outpatient basis. The limited bioavailability of oral beta-lactam antibiotics or drugs without oral formulations available raises difficulties in an early intravenous-oral switch therapy. The pharmacologic properties and availability for oral administration make quinolones or clindamycin the drugs of choice in the treatment of osteomyelitis after intravenous therapy 8 . The persistent elevation of erythrocyte sedimentation rate or a return of symptoms, although not seen in our patient, would mandate repeat imaging, including gallium scanning. For some patients, mainly when antibiotic therapy is not sufficient, can be necessary an extensive bone removal and cranioplasty with placement of a prosthesis.
RESUMO

Abscesso cerebral secundário à osteomielite frontal
A osteomielite de osso frontal é uma complicação rara da sinusite frontal. As complicações intracranianas mais comuns da osteomielite frontal são: meningite, empiema epidural, empiema subdural e abscesso cerebral. Relatamos um caso de osteomielite frontal com abscesso cerebral cujo agente etiológico foi o Staphylococcus aureus. Houve melhora significativa após drenagem guiada por agulha e antibiótico por oito semanas e para a osteomielite crônica por quatro meses.
